We use a large sample of transaction-level institutional trading data to analyze, for the first time in the literature, the role of institutional investors as producers of information around corporate spin-offs. Our results may be summarized as follows. First, there is a significant imbalance in post-spin-off institutional trading between the equity of new parent firms versus subsidiaries, suggesting that spin-offs increase institutional investors' welfare by relaxing a trading constraint. This imbalance in institutional trading is driven by differences in information asymmetry across the two spun-off firm divisions. Second, institutional trading around spin-offs has significant predictive power for the announcement effect of a spin-off and for post-spin-off long-run stock returns. Third, institutional investors are able to realize significant abnormal profits by trading in the subsidiary firm equity in the first quarter post-spin-off. Overall, we show that spin-offs enhance information production by institutional investors, who profit from this enhanced information production.
with asymmetric information between firm insiders and outsiders regarding the firm's true value, an undervalued firm can improve its stock price through a spin-off. A related model by Habib et al. (1997) indicates that in a setting where informed institutions have different levels of private information about the (new) parent versus subsidiary, a spin-off allows informed outsiders to trade to the optimal extent (and direction) in the two firms involved, whereas they are constrained to trade the combined firm under a single equity prior to spin-off completion. Nanda and Narayanan (1999) develop a model of corporate spin-offs in which spin-offs help outsiders disentangle the cash flows arising from the two divisions involved.
This empirical study is motivated by the above theoretical models driven by considerations of information production and informed trading by institutions around corporate spin-offs. These information-based models have several implications for institutional trading. First, they imply that spin-offs relax an institutional trading constraint existing prior to the spin-off. As such, institutional trading in the new parent and subsidiary will be significantly different from each other. Second, the difference in institutional trading in the equities of the new parent and the subsidiary will be directly related to the difference in the extent of information asymmetry characterizing these two firms, after controlling for differences in other characteristics between the two firms. Third, institutional trading in the parent firm will have predictive power for the short-term abnormal stock return upon a spin-off announcement (the "announcement effect" from now on). Fourth, institutional trading in the shares of the parent and subsidiary will have predictive power for the long-run equity returns from these two stocks as well as for the long-run operating performance of the two firms involved. Finally, if institutions indeed have private information, they should be able to generate abnormal profits from trading in the equity of the subsidiary.
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To test the above implications of information asymmetry-based models, we make use of a large sample of proprietary transactionlevel institutional trading data. Our data includes transactions from January 1999 to December 2004, which were originated from 531 different institutions (with a total annualized trading principal of $4.61 trillion over all U.S. equities). The sample institutions engaged in about 16%, in terms of dollar value, of the CRSP reported trading volume in the shares of firms undergoing spin-offs. With this dataset, we are able to track institutional trading in the shares of these spin-off firms both before and after spin-off completion. For the post-spin-off subsidiaries, we break down institutional trading into two categories, namely, institutional share allocation sales (i.e., selling of shares allocated to the institutions' account through the pro-rata distribution in a spin-off), and post-spin-off institutional secondary market trading (i.e., buying and selling of shares by institutions in the secondary market after the spin-off). This allows us to analyze the trading pattern and profitability for these two categories of transactions separately.
Our paper develops a number of new results on the role of institutional investors as information producers around corporate spin-offs. These can be summarized as follows. The first set of results deals with institutional trading imbalance: we find a significant imbalance in post-spin-off institutional trading between new parents and subsidiaries. Thus, in the first three months immediately following the spin-off completion, over 46% of the trading by institutions in post-spin-off new parent-subsidiary pairs was originated in opposite directions (buy versus sell). Even for trading in the same direction, institutions concentrated their trading heavily in one firm (new parent or subsidiary) rather than trading symmetrically in both firms (see Fig. 1 ). We interpret this significant trading imbalance as evidence that spin-offs improve institutional investors' trading welfare by relaxing a trading 4 For example, an article in the Financial Times (October 28, 2005) explicitly attributed a shift in (institutional) investor preference to the breakups of conglomerates:
"But a new backlash against conglomerates suggests a more lasting shift in investor preferences may be taking place-driven in part by the growing influence of hedge funds and private equity houses. In public markets, big has rarely appeared less beautiful. In the U.S., the most visible sign is the break-up of companies such as Cendant, the sprawling leisure group behind Avis rental cars and the Orbitz travel website, which this week announced a four-way demerger to try to lift its flagging share price."
5 Given that the new parent takes on the identity of the pre-spin-off combined firm, it is difficult to cleanly identify the point in time at which the parent shares were acquired by institutions. Therefore, separating out institutional share allocation sales from pure post-spin-off trading, and, consequently, analyzing the profitability of institutional trading in the parent becomes problematic. On the other hand, given that the equity of the spun-off subsidiary is listed independently only after the spinoff, we are able to easily separate institutional share allocation sales from pure post-spin-off trading in the subsidiary firms' shares. Therefore, we confine our empirical analysis of the pattern and profitability of post-spin-off institutional trading to the equity of the subsidiary.
constraint that existed prior to the spin-off. Further, we find that this imbalance increases corresponding to the difference in information asymmetry between the post-spin-off new parent and subsidiary (controlling for other differences between the new parent and subsidiary such as risk or future growth prospects, whether they are dividend payers, and their index membership): institutional investors purchased more equity in the post-spin-off firm facing a higher extent of information asymmetry. This indicates that a significant fraction of trading by institutional investors immediately after the spin-off is driven by their information advantage relative to retail investors. The second set of results is associated with the predictive power of institutional trading around corporate spin-offs. First, institutional trading in the parent firm two months prior to a spin-off announcement has significant predictive power for the announcement effect of a spin-off. Second, institutional trading in the subsidiary immediately after spin-off completion also has predictive power for its subsequent long-term stock returns and operating performance. This predictive power is greater when the subsidiary's size constitutes only a smaller fraction of the pre-spin-off parent firm's size (see Figs. 2, 3, and 4) . Third, institutional trading in the parent equity also has predictive power for subsequent long-term stock returns; however, this predictive power is weaker than in the case of a subsidiary. Overall, the above results indicate that institutional investors have considerable private information about firms undergoing spin-offs, and provide further support for the information production role of institutional investors.
The third set of results deals with the pattern and profitability of institutional trading in the subsidiary firm's equity after spinoff completion. We separate post-spin-off institutional trading in the subsidiary into two categories-pure post-spin-off trading (i.e., buying and selling of the subsidiary's stock in the secondary (open) market), and institutional share allocation sales (i.e., sales of subsidiary shares obtained through the pro-rata distribution in spin-offs). We provide evidence that institutional investors are able to realize superior profits by trading in the equity of the subsidiary in the secondary market during the first quarter after spin-off completion. Further, institutional investors' trading profit in the subsidiary declines over time, which suggests that their information advantage is mostly confined to the immediate post-spin-off period. Of the total allocation sales of subsidiary shares by institutional investors in the first year post-spin-off, 70% occurs within the first quarter. This is the first research study to document the above results on the realized profitability of institutional trading around corporate spin-offs, as well as the pattern of share allocation sales post-spin-off.
What do the above results tell us overall about the role of institutional investors as producers of information about firms undergoing corporate spin-offs? First, we confirm that institutions indeed have an information advantage over retail investors regarding the future prospects of the firms involved in spin-offs. Further, this information advantage is greater for subsidiaries compared to that for (new) parent firms: the smaller the subsidiary as a fraction of the (pre-spin-off) parent firm, the greater the information advantage. This information advantage is greatest immediately after the spin-off, with the private information of institutional investors gradually incorporated into the post-spin-off firms' equity prices over time. Second, our results indicate that spin-offs do indeed relax a trading constraint that existed prior to the spin-off on institutional investors. We show that institutions take advantage of this relaxation of their trading constraint by trading differently in the new parent and subsidiary. A significant proportion of these trading differences are motivated by differences in the information advantage that institutions have with respect to the new parent versus that with respect to the subsidiary. Third, we show that institutions are able to use their information advantage to realize abnormal profits by trading in the secondary market in the equity of the subsidiary firm immediately after spin-off completion.
The contribution of this paper is thus three-fold. First, it sheds considerable light on the role of institutional investors as producers of information in corporate spin-offs. In particular, our results are consistent with the notion that spin-offs induce institutional investors to significantly increase the extent of their information production about the various divisions of the conglomerate firm, which, in turn, allows the firm to reduce the undervaluation of one or more of these divisions, thus "unlocking hidden value." Second, our results show that a significant proportion of the value-gains from spin-offs accrue to institutional investors as a reward for their increased information production about the divisions of spin-off firms. Third, this paper extends the literature on institutional trading around various corporate events by identifying some of the precise settings in which they are able to profit from producing information. The remainder of this study is organized as follows: Section 2 discusses the related literature. Section 3 summarizes the underlying theory and develops testable hypotheses; Section 4 describes the data and measures of institutional trading that we use in our empirical analysis; Section 5 presents the algorithm used for separating out subsidiary share allocation sales from pure post-spin-off trading in the subsidiary; Section 6 presents empirical tests and results; and Section 7 concludes.
Relation to the existing literature
This research is related to several strands in the current body of literature. The theoretical papers most closely linked to this study are those that develop a rationale for spin-offs based on how they reduce the extent of asymmetric information between firm insiders and outsiders, and help to unearth hidden value: e.g., Liu (2011), Habib et al. (1997) , Nanda and Narayanan (1999) . 6 Several empirical studies have focused on value increases arising from corporate spin-offs, and have documented positive announcement effects, positive abnormal long-term stock returns, and increased operating performance, respectively; see, e.g., Hite and Owers (1983) , Miles and Rosenfeld (1983) , Schipper and Smith (1983) on announcement effects of spinoffs; Cusatis et al. (1993) on long-term stock returns; Daley et al. (1997) , Desai and Jain (1999) on long-term operating performance. Chemmanur et al. (2014) demonstrate that the efficiency of the plants constituting a firm improves on average 6 There are several other theoretical models of spin-offs based on considerations other than asymmetric information: see, e.g., Aron (1991) , and Chemmanur and Yan (2004) . following corporate spin-offs, and identifies the precise sources of these efficiency improvements. McNeil and Moore (2005) investigate the linkage between changes in firm value and changes in capital allocation efficiency following spin-offs. Gilson et al. (2001) empirically document that there is an increase in analyst coverage of firms following spin-offs and other stock break-ups. In addition, both Huson and MacKinnon (2003) and Desai and Savickas (2010) show increased idiosyncratic volatility of parent firms following spin-offs. Several studies have tested alternative theories of corporate spin-offs; see, e.g., Ahn and Denis (2004) , Burch and Nanda (2003) , Dittmar and Shivdasani (2003) , and Krishnaswami and Subramaniam (1999) . There are also significant studies on the capital structure of post-spin-off firms (Dittmar, 2004; Parrino, 1997) . This research study is also related to the emerging literature on institutional trading around various corporate events: see, e.g., Parrino et al. (2003) who study the role of institutional investors around forced CEO turnovers; Gibson et al. (2004) and Chemmanur et al. (2009) who study institutional trading around SEOs. Brown and Brooke (1993) explore the selling price pressure by institutional investors in the spin-off firms due to the rebalancing needs arising from investment restrictions faced by institutional investors. Abarbanell et al. (2003) study the noninformation-based preference-induced trading by institutional investors around corporate spin-offs. They find some evidence on institutional investors rebalancing their portfolios due to fiduciary constraints and investment styles. However, none of the above-mentioned studies examine the information content of institutional trading around corporate spin-offs or the role of institutional investors as information producers about firms undergoing spinoffs, which is our distinctive focus here.
Theory and hypotheses
In this section, we will briefly summarize the relevant theory, and develop hypotheses for our empirical tests. It is important to emphasize at the outset that, while we discuss various models at some length, our objective is not to test any specific model, but rather, various hypotheses regarding the role of institutional investors in spin-offs. Note also that, while our focus is on institutional investors as information producers, we also control for other factors that drive institutional trading around spin-offs. Chemmanur and Liu (2011) model how spin-offs can potentially lead to an increase in information production by institutional investors and their affiliated analysts about each of the divisions constituting a conglomerate firm. In their model, there are two types of institutional investors who can produce information about a conglomerate firm with two divisions, A and B. Type 1 investors have expertise (lower information production cost) for producing information about division A of the combined firm and a significantly higher cost of producing information about division B. Conversely, type 2 investors have expertise only for producing information about division B, and a significantly higher cost of producing information about division A. Prior to the spin-off, type 1 institutional investors producing information about division A and trading in the combined firm's stock using this information are subject to considerable "noise" arising from their lack of precise information about division B. This noise reduces type 1 institutional investors' expected profit from producing information about division A of the conglomerate firm. Similarly, type 2 investors' lack of precise information about division A reduces their expected profit from producing information about division B. Spin-offs decrease the "noise" by allowing each institutional investor to concentrate their investment only on the stock of the firm (division) about which they have private information, thus increasing their expected profit and, therefore, their incentive to produce information about that particular division. As such, spin-offs increase information production about both divisions relative to the level of information production existing prior to the spin-off. From now onwards, we will refer to the above hypothesis as the information production hypothesis. In developing hypotheses related to information production, we rely primarily on the theoretical analysis by Chemmanur and Liu (2011) . This is because, while other models like Nanda and Narayanan (1999) and Habib et al. (1997) have also argued that spin-offs improve firm value by reducing information asymmetry between firm insiders and outsiders, the latter papers do not model information production by outsiders around corporate spin-offs. The information production hypothesis generates several testable predictions. The first predication is that, while some institutional investors will have private information solely about the new parent, others will have private information only about the subsidiary. Therefore, institutional investors trading activity in the subsidiary will be noticeably different from those trading in the new parent firm. A given institutional investor will trade predominantly in the new parent or in the subsidiary, but not in both. This is the first hypothesis we test:
H1. (Institutional trading imbalance)
Upon the separation of the new parent and subsidiary, there will be a significant imbalance in post-spin-off institutional trading in the equity of the new parent and in the subsidiary.
The information production hypothesis suggests that institutional investors will choose to trade in such a way as to maximize their expected profit from trading on their private information. They will choose to trade in those spin-off stocks (either new parent or subsidiary) where their information advantage relative to ordinary (uninformed) investors is the greatest. Under the information production hypothesis, institutional investors will have greater expertise in producing information (i.e., greater informational advantage with respect to ordinary investors) about one of the two firms resulting from a spin-off. Consequently, the extent of the imbalance between institutional trading in the new parent and in the subsidiary will be greater as the difference in information asymmetry between the new parent and subsidiary is greater. This leads to our second hypothesis:
H2. (Institutional trading imbalance and information asymmetry)
The extent of the institutional trading imbalance between the firms in a spin-off will be positively related to the difference in the extent of information asymmetry faced by (uninformed) investors in the equity of these firms.
The information production hypothesis also has testable implications regarding the information content of institutional trading around corporate spin-offs. First, since the theory predicts that institutional investors will have an informational advantage over ordinary (uninformed) investors about the parent and subsidiary following a spin-off, institutional trading will have predictive power for their future stock returns both in the short run (announcement effect) and in the long run. Further, assuming that institutions are able to use their superior knowledge to pick better performing spin-off firms, their trading will have predictive power for the long-run operating performance of these firms.
H3. (Predictive power for the announcement effect)
Trading by institutional investors with private information in the parent firm immediately prior to spin-off announcement will have predictive power for the announcement effect of a spin-off.
H4. (Predictive power for long-run stock returns and operating performance)
Trading by institutional investors with private information in the equity of the parent and subsidiary respectively will have predictive power for the long-term post-spin-off stock returns and operating performance of these firms.
Second, the information production hypothesis predicts that, the smaller the post spin-off firm as a fraction of the conglomerate firm, the greater the increase in information production by institutional investors about that firm.
8 This implies that institutional trading in a smaller subsidiary (or new parent) will have greater predictive power for the future stock returns of that subsidiary (or new parent). This gives rise to the following testable prediction:
H5. (Predictive power and the relative size of a spun-off firm)
The smaller the subsidiary (or new parent) as a fraction of the parent firm, the greater the predictive power of institutional trading for the future stock returns of that firm and its future operating performance.
The information production theory also generates a testable hypothesis regarding the profitability of institutional trading around corporate spin-offs. If institutional investors have an informational advantage over retail investors about the subsidiary's future performance, one would expect them to generate superior profits from such informed trading. This gives rise to the following testable hypothesis:
H6. (Profitability of post-spin-off institutional trading) Institutional investors will be able to generate superior profits by trading in the equity of the subsidiary post spin-off.
Data and measures of institutional trading
In this section, we describe the data and sample selection procedures, and construct measures of institutional trading. Section 4.1 describes the spin-off sample and presents descriptive statistics. Section 4.2 describes the institutional trading sample and presents descriptive statistics. Section 4.3 describes the construction of various institutional trading measures used in our empirical analysis.
Spin-off sample
The spin-off sample covers firms with a spin-off distribution between January 1999 and December 2004. Our sample is obtained from three sources. We first obtain all the spin-offs listed in the Securities Data Corporation's (SDC) mergers and acquisitions database. Separately, we use the CRSP database to identify all distribution events during the period with distribution codes starting with 37. The two sources provide the initial sample of spin-offs. We then use FACTIVA news search to further verify the characteristics of these spin-offs, and to obtain additional information such as the public announcement date. Following the spin-off literature, we focus our sample on tax-free spin-offs where the parents control at least 80% of the share interests in the subsidiaries before the distribution. We also delete from our sample equity carve-outs, two-stage spin-offs, merger motivated spin-offs, spin-offs where tracking stocks for the spun-off units already existed, spin-offs that are ADRs, spin-offs with concurrent security offerings, and spin-offs of close-end funds and REITs. The parents, new parents, and subsidiaries should be covered by the CRSP and COMPUSTAT database in order to be included in our final sample. This procedure resulted in a total of 66 spin-off events.
9 Table 1 provides the pattern of spin-off events over the six years covered by our sample, and the descriptive statistics of the firms before and after spin-off completion. The yearly occurrence of spin-off events during this sample period is generally higher than that reported in previous studies on spin-offs. 10 Of the 66 parent firms prior to the distribution, sample institutions actively engaged in the trading of 56 firms during the period starting from three months prior to the spin-off announcement to the day before the spin-off distribution.
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For the firm characteristic descriptions provided in Table 1 , other than the market capitalization that is measured on the day of the spin-off distribution, all other measures are based on end-of-fiscal-year information from COMPUSTAT and IBES in the last year prior to the distribution. The post-spin-off measures are based on the information available at the end of the first fiscal year following the distribution. Market capitalization of the new parent and subsidiary equals the closing price of these firms' shares times the total number of shares outstanding at the spin-off distribution date. 12 The sum of the market capitalization of the new parent and the subsidiary gives the market capitalization of the pre-spin-off parent firm. Subsidiaries are in general smaller than the new parents are. On average, our sample new parents are three times the size of their respective subsidiaries, based on book assets or on market capitalization; this is similar to that reported in previous studies. The market-to-book ratio and the return-on-assets ratio of new parents are also generally higher than those of subsidiaries, both in terms of means and medians. This could be driven by spin-offs that are motivated by divesting poorly performing units. Since we do not have separate sales information on new parents and subsidiaries before spin-offs, we proxy the sales growth rates of the new parents and subsidiaries using their three-digit SIC industry median sales growth rates. The mean and median industry-level sales growth rates of the subsidiaries are slightly higher than those of the new parents. As for analysts, the new parents continue to receive similar analyst coverage as the parent firms before the distribution, with a mean (median) of 9.4 (7) analysts following the company as reported by IBES, while the subsidiaries receive less than half the analyst coverage as their parents, with a mean (median) following of 4.6 (2). 13 The mean and median analyst forecast error (analyst forecast standard deviation) are computed only for the subsample for which there is at least one (two) analyst(s) issuing an earnings forecast for the firm.
Institutional trading sample
We use proprietary transaction-level institutional trading data from Abel Noser Solutions, a leading execution quality measurement service provider for institutional investors. The data are similar to those used by several microstructure studies on institutional trading costs, such as Conrad et al. (2001) , Jones and Lipson (2001) , and studies on institutional trading around corporate events, such as Chemmanur et al. (2009). 9 In four events, the parents had simultaneous distributions of two independent subsidiaries, instead of one. Two parents had follow-on spin-offs which were part of the restructuring plan announced at the same time as the first spin-off distributions. We exclude these follow-on distributions from our sample. 10 For example, there are a total of 146 pure spin-offs during the 1965-1988 period reported in Cusatis et al. (1993) . Similarly, during the 1979-1996 period, there are 106 spin-off events by 95 parents reported in Burch and Nanda (2003) . This averages six spin-off events per year. The occurrence of spin-off events per year almost doubled during our sample period compared with the early years, reflecting the increased level of spin-off activity in recent years. 11 The 10 firms not traded by sample institutions are smaller, with lower market-to-book ratio and lower return-on-assets than the 56 traded firms. Similarly, their post-spin-off entities that retain such characteristics are also not traded by sample institutions. The characteristics of these firms suggest that sample institutions may choose not to actively trade in the equities of these firms primarily out of regulatory and liquidity concerns. 12 When the distribution is after market close, the next trading day is the first day that parent and subsidiary begin their separate listings. In these cases, we treat the effective distribution date as the next trading day. 13 The analyst coverage reported here for our sample parents and subsidiaries is similar to that documented in early studies that specificly study analyst coverage preand post-corporate spin-offs, e.g. Gilson et al. (2001) .
The data covers equity-trading transactions by a large sample of institutions from January 1999 to December 2004. For each transaction, the data includes date of activity, the stock traded (identified by both symbols and CUSIPs), daily closing price of the stock, number of shares traded, dollar principal traded, commissions paid by the institution, and whether it was a buy or sell by the institution.
The data are provided to us under the condition that the names of all institutions are removed from the records. However, identification codes are provided, which enabled us to separately identify all sample institutions as either investment managers or plan sponsors. Investment managers are mostly mutual fund families such as Fidelity Investments. An example of plan sponsors is the California Public Employees' Retirement System (CalPERS). Going forward, we will refer to these two classes of institutions as "investment managers" and "plan sponsors," respectively. In order to track institutional trading in spin-offs over time, institutions with less than one year continuous trading data during the sample period were removed; seven institutions that never traded any sample firms were also deleted from the sample. The final institutional trading sample comprises transactions originated from 531 institutions. Table 2 provides a description of our institutional trading data. The sample institutions' total annualized principal traded over all U.S. equities is $4.61 trillion, with an average at $8.7 billion. In the empirical analysis, when we control for institution size, we estimate institution size based on their annualized principal traded, assuming an annual turnover rate of 50%. The distribution of the annualized principal traded by sample institutions is much skewed, causing the sample mean to be a great deal larger than the median, particularly within the plan sponsor group. This is due to a large number of small plan sponsors covered in the sample, which also leads to a greater number of plan sponsors (450) than investment managers (81). On average, the sample investment managers trade much more than the sample plan sponsors do. In terms of the sample institutions' trading in spin-off companies, during the three months prior to the public announcements and ending the day before spin-off distribution, the Table 1 Descriptive statistics of spin-off sample. This table presents the yearly distribution of spin-offs over the sample period, and the descriptive statistics of firm characteristics for the parents, new parents and subsidiaries. Market capitalization of the new parent and subsidiary equals the stock closing price times the total shares outstanding at the effective spin-off distribution date. The sum of the market capitalization of the new parent and subsidiary is the market capitalization of the pre-spin-off parent firm. All other pre-spin-off data are based on the end-of-fiscal-year information from COMPUSTAT and IBES in the last year prior to the spin-off distribution, while the post-spin-off data are based on the first end-of-fiscal-year information following the spin-off distribution. Book asset is the data item 6 from COMPUSTAT. Market-to-book ratio is the ratio of the market value of assets to the book value of assets. Return on assets is the operating income before depreciation as a percentage of total assets. Industry-level sales growth is the median sales growth rate within the same three-digit SIC industry. Number of analysts following, analyst forecast error, and analyst forecast standard deviation are from the IBES analyst earnings forecasts database. sample institutions' total dollar value trading in the parent firms accounts for 16.4% of the CRSP reported trading volume in these firms. In the one year following spin-off distribution, the sample institutions' total dollar value trading in the new parents and subsidiaries accounts for 15.84% and 18.04% of the CRSP reported trading volume in these firms, respectively. Therefore, even though our institutional trading data does not cover all investment managers and plan sponsors involved in U.S. equity trading, the breadth of the coverage is reasonably large. We therefore believe that our sample is an adequate representation of the U.S. investment manager and plan sponsor industry.
Measures of institutional trading
In our analysis, we use two sets of measures of institutional trading. The first set of measures we use captures the extent of institutional trading in any given firm, and will be referred to as "institutional net buy" or simply "net buy". We construct institutional net buy over different trading periods for each institution and spin-off firm pair (parent firm prior to distribution, and new parent and subsidiary post-spin-off, respectively). The institutional net buy during any particular trading period in any firm is calculated as the total shares bought minus the total shares sold by an institution during that trading period in that firm divided by the total shares outstanding. Thus, we define:
Net Buy ¼ Number of Shares Bought−Number of Shares Sold Shares Outs tanding :
Thus, the net buy measures the percentage increase (or decrease) of an institution's share ownership in any given firm during the specified trading period when net buy is positive (or negative). For a pre-spin-off parent firm, we separately track two variables: Pre-Ann Netbuy defined as institutional net buy during the period starting from two months before the spin-off announcement and ending at two trading days before the announcement; and Post-Ann Netbuy defined as institutional net buy during the period starting from the spin-off announcement (including the one trading day before the actual announcement date to account for any information leakage) to the day before the spin-off distribution. For each new parent and subsidiary, we track the variable Post-Spin Netbuy, defined as institutional net buy during the three months immediately following spin-off distribution.
The second set of measures we use captures the imbalance in institutional trading between the new parent and subsidiary subsequent to a spin-off completion. If an institution continues to trade in the new parent and subsidiary in the proportion of their shares outstanding after the spin-off, we refer to this trading as "balanced." Institutional trading imbalance measures the deviation from such balanced trading. We construct two measures of institutional trading imbalance from our net buy measures. The first measure is the ratio of the post-spin-off net buy by institutions in the new parent over that in the subsidiary, defined as: The second measure we use is the difference in net buy between the new parent and the subsidiary, defined as:
Consider a parent that distributes 100% of its share interest in the subsidiary in a spin-off. After the distribution, if an institution still trades proportionally in the new parent and subsidiary as in the pre-spin-off firm, the ratio of the post-spin-off net buy will equal to one with a positive sign, while the difference in the post-spin-off net buy will equal zero. Since our sample parents distribute at least 80% of their interest in their subsidiaries during the spin-off (100% in most occasions), the above defined ratio of the post-spin-off net buys in the new parent and subsidiary should be close to one with a positive sign. Similarly, the difference in the net buy should be close to zero for an institution which does not have a strong preference for one post-spin-off firm over the other and, hence, trades in the equities of the new parent and subsidiary in a fashion similar to their trading in the equity of the pre-spin-off firm. In such a case, the trading is considered "balanced."
5. Distinguishing between institutional subsidiary share allocation sales and pure post-spin-off trading After the spin-off distribution, the new parent and the subsidiary become entities independent from each other. Generally, the new parent maintains trading under the listing of the parent firm's stock, and the subsidiary becomes a newly listed stock. 14 Therefore, for the subsidiaries, as long as our sample institutions are included in the institutional trading database before the listing date of the subsidiary (normally the same day as the distribution date, or the next trading day when the distribution is made after the market close), we can track all the trading of a particular institution in a subsidiary's stock from the very beginning. Hence, for the subsidiary, shares sold in each sell-side transaction that we observe come either from a pro-rata distribution through the spin-off (hereafter referred to as "subsidiary share allocation sales") or from secondary market purchases after the spin-off. 15 This feature enables us to distinguish between subsidiary share allocation sales by institutions, and "pure" secondary market buying and selling by institutions. For each sample subsidiary distributed between January 1999 and December 2003, we continuously track trading by sample institutions for one full year starting on the first trading day (the effective distribution date). This enables us to infer institutional subsidiary share allocation sales within the first year post-spin-off using the algorithm detailed in the Appendix A, even though we do not have direct data on share allocations from spin-offs. Simply put, the basic idea behind the algorithm is that, at any point in time, when shares sold exceed shares bought, these shares are classified as allocation sales.
Our institutional trading data provides us with the exact price paid for the shares bought or sold, as well as the commission paid for each of these transactions. Thus, we can track all of the cash flows associated with these trades and study realized institutional trading profit, which will shed further light on our information production hypothesis. We study the realized trading profitability of institutional pure secondary market trading and spin-off share allocation sales separately because of the inherently different nature and informational structure of these trades. 16 We measure institutional trading profitability in each quarter during the first post-spin-off year to further examine the duration for which institutional investors are able to enjoy their information advantage regarding spin-offs, and the timing of this information advantage. When calculating the profitability of share allocation sales, we use the closing stock price on the spin-off distribution date to measure the initial investment cost of the shares that institutions receive from spin-off distribution.
Empirical tests and results
In this section, we discuss the empirical methodology used to test our hypotheses and present our empirical results. Section 6.1 includes the results of our empirical tests regarding the institutional trading imbalance between the new parent and subsidiary. Section 6.2 presents the predictive power of institutional trading around corporate spin-offs for the short-term and long-term stock returns following spin-offs. Section 6.3 presents our results on the predictive power of institutional trading on the operating performance of subsidiaries. Section 6.4 presents the profitability of post-spin-off institutional secondary market trading, as well as the pattern of share allocation sales.
14 Note that two stage spin-offs (where the parent firm first conducts a carve-out of the subsidiary and spins off the listed subsidiary afterwards) and subsidiaries listed as tracking stocks prior to spin-offs are excluded from our sample. Therefore, all subsidiaries in our spin-off sample are only listed after the distribution. In a few cases, a when-issued market existed a few days (with a maximum of two weeks) prior to the distribution date. However, trading activity in the when-issued market was low and none of the sample institutions traded in the subsidiaries' equity in the when-issued market. Thus, when we refer to the first trading day of the subsidiaries in this paper, we mean the first trading day since spin-off distribution. The trading days during the when-issued period in the few cases where such a market existed can be ignored due to no trading from sample institutions. 15 The statement is true assuming no short sales. To the best of our knowledge, there are a very limited number of short sale transactions in our transaction-level institutional trading data. 16 In a spin-off, the parent shareholders receive the subsidiary shares via a pro-rata distribution. Therefore, the amount of shares an investor receives via the distribution depends on her share position in the pre-spin-off firm. The portfolio position resulting from a spin-off distribution usually does not match an investor's targeted holding in the subsidiary. Therefore, an investor may sell the distributed shares if she does not want a position in the subsidiary. In contrast, an institution will buy more shares in a subsidiary from the post-spin-off secondary market only if she has favorable information about the subsidiary's stock.
Imbalance in post-spin-off institutional trading between new parent and subsidiary
We first examine whether institutional investors trade the shares of the post-spin-off new parent and subsidiary differently by analyzing institutions' relative trading magnitudes in the shares of the new parent versus those of the subsidiary. After demonstrating that there is a significant institutional trading imbalance between the new parent and subsidiary (H1), we then test whether this trading imbalance is related to the potential information advantage that institutions have over retail investors after controlling for other factors that are generally linked to institutional trading preferences (H2).
As described in Section 4.3, for each institution's trading in the shares of the new parent and subsidiary during the three months following a spin-off distribution, we calculate the ratio of the post-spin-off net buy in the new parent over that in the subsidiary. The sign of the post-spin-off net buy indicates the net trading direction, with a positive sign for buying and a negative sign for selling. Each institution's trading activity in a new parent and respective subsidiary pair is counted as one trading ratio observation. If trading across the post-spinoff firm pairs is "balanced", the trading ratio is expected to be close to one (recall that net buy is normalized by firm's total shares outstanding). The distribution of institutional trading ratios can be expected to follow a symmetric distribution with a mean around one, if any deviation from balanced trading arises from purely idiosyncratic considerations (i.e., driven by white noise). 17 In Table 3 and Fig. 1 , we document the distribution of the institutional trading ratio over two dimensions: the magnitude of the ratio in absolute number, and the trading direction. Two important results can be observed. First, over 46% of the trading from all sample institutions (40% for the investment manager sub-sample, and 47% for the plan sponsor sub-sample) is on opposite sides of buying and selling of the new parent subsidiary pair. Second, for the institutional trading of the firm pairs that are on the same side of buying or selling, most institutional investors concentrate their trading in one firm, while trading significantly less in the other. Overall, the pattern of institutional trading in the new parent-subsidiary pair presented in Table 3 and Fig. 1 is consistent with a significant imbalance in institutional trading across the shares of the post-spin-off firms, supporting H1. This significant trading imbalance post-spin-off suggests that spin-offs improve institutional investors' trading welfare by relaxing a trading constraint that existed prior to the spin-off. Next, we analyze whether this trading imbalance is related to the potential information advantage that institutions have over retail investors after controlling for other factors that are generally linked to institutional trading preferences. We employ the following multivariate regression framework (new parent and subsidiary pair i and institution j):
where the dependent variable DifNetBuy i,j is the difference in the post-spin-off net buy by institution j across the ith spin-off new parent and subsidiary pair. All the independent variables measure differences in characteristics across the new parent and the subsidiary (as suggested by the variable name following Dif-), other than the institutional size control (InstSize) that interacts with the sign of the imbalance: PosImb (NegImb) equals 1 if DifNetbuy is positive (negative), and 0 otherwise. The error term ε ij is clustered on spin-offs. To test the information production hypothesis (H2), we use the IBES analyst earnings forecast data at the end of the first fiscal year following the spin-off distribution to construct three variables that proxy for the difference in the extent of information asymmetry between the relevant pair of firms: difference in the number of analysts following (DifNumest), difference in analyst forecast error (DifForerr), and difference in analyst forecast standard deviation (DifStdev). For firms where the extent of information asymmetry is higher (as captured by fewer number of analysts following, larger analyst forecast error, and larger standard deviation in analyst forecast), the potential information advantage of institutional investors over retail investors will be higher; so that we expect greater institutional trading in these firms. Therefore, institutional trading imbalance is expected to be negatively related to the difference in the number of analysts following, and positively related in the differences in analyst forecast error and analyst forecast standard deviation.
Institutional trading imbalance may also arise due to reasons other than private information on the part of investors. For example, the desire of institutional investors such as investment managers to better manage the risk of their own portfolios ("risk management") may also generate a trading imbalance, since different institutional investors may have specific preferences over exposure to market risks and idiosyncratic risks. Therefore, the difference in institutional trading between the new parent and the subsidiary resulting from a spin-off could arise due to the difference in the risk characteristics of the two firms. To control for this, we decompose the risk measure of the new parents and subsidiaries into market risk and idiosyncratic risk, and control for differences in beta risk (DifBeta) and idiosyncratic risk (DifIdiosynRisk) across the underlying shares of the new parent and subsidiary, respectively.
Besides risk preferences, institutional trading imbalance may occur due to the desire of institutional investors to make pure play investments in the equity of the individual firms resulting from a spin-off. For example, growth funds may prefer to invest in high-growth firms, while value funds may prefer to invest the in lower growth but undervalued firms (which may generate more reliable cash flows) resulting from spin-offs. Since many U.S. mutual funds are marketed to investors as "growth funds" or "value funds," splitting conglomerates into pure play firms may make the shares of the resulting firms more attractive to these funds, thereby increasing demand for the shares of both new parent and subsidiary. To capture the "pure play" induced trading preferences, we include the difference in market-to-book ratio (DifMkbk) and difference in industry median sales growth rates (DifIndGrowth) of the new parent and subsidiary as our explanatory variables (we use industry level sales growth since we do not have pre-spin-off divisional sales data to construct the firm-level sales growth rate for the new parent and subsidiary).
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Since accounting profitability has been shown to be an important variable that concerns investors, the difference in expected profitability across the new parent and the subsidiary may also potentially affect institutional trading preferences. In our analysis, we use the difference in return-on-assets measured at the end of the first fiscal year following spin-off completion (DifROA) to proxy for the expected difference in profitability between the two firms. Finally, clientele type of preferences for cash dividends and index membership could also lead to differences in institutional trading preferences across the new parent and subsidiary; therefore, we also control for the difference in whether there is regular cash dividend payouts (DifDiv) and the difference in S&P 500 index membership between new parents and subsidiaries (DifSP500).
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18 Institutional investors' preference to manage their own risk is also cited as a factor that led to the Cendant spin-off as well as other spin-offs. To quote an article regarding the Cendant spin-off in the Financial Times (October 28, 2005): "Henry Silverman, chief executive of Cendant, argues that the rise of hedge funds has undermined one of the greatest attractions of big diversified companies: their ability to manage risk and produce consistent earnings. These most active of traders would rather allocate assets themselves than outsource the risk to company managers. 'Investors don't want portfolios (from companies) anymore,' he says. Fund managers have long claimed they prefer to allocate assets among sectors rather than leave it to conglomerates, but hedge funds take this to a new extreme by actively seeking out volatility and risk in order to offset it against investments elsewhere. … Cendant -which had been carefully constructed to balance risk across sectors and different stages of the economic cycle -says it came to have more than half its shares held by hedge funds, leaving it little choice but to give them the more focused investment opportunities they crave." 19 For example, regarding the spin-off of Viacom from CBS, an article in The New York Times (December 26, 2005) pointed out that "Viacom is to continue to build its portfolio of cable channels overseas…That strategy is aimed at highlighting the fast-growing cable network business. Meanwhile, CBS is taking steps to make its stock more attractive to value investors, those who seek reliable income and dividends rather than rapid growth." 20 In the results here, the DifDiv is the difference in two dummy variables that equal 1 if the new parent and subsidiary pay cash dividends, respectively, and 0 otherwise. In alternative specifications, we measure the differences in cash dividend payout using the difference in dividend yields across the two firms. We also relax the index membership definition from S&P 500 to S&P 1500. Our results remain qualitatively the same in these alternative specifications. new parents and subsidiaries during the first three months immediately following spin-off distribution. The unit of observation is each spin-off new parent-subsidiary/institution pair. For each sample institution, its trading ratio in a spin-off is measured as its total net purchase or net sale in the new parent during the first three months immediately following the spin-off over its total net purchase or net sale in the corresponding subsidiary during the same trading period. The net purchase or net sale is the total institutional net buying in shares (net purchase if positive, net sale if negative) as a percentage of the total shares outstanding. Panel A shows the distribution of the trading pattern of all sample institutions that traded the new parents or subsidiaries during the first three months following spin-offs. Panel B and Panel C show the distribution of the trading pattern of the investment managers and plan sponsors subsamples, respectively. The regression analysis results on our entire sample is presented in Table 4 . We also separately analyze our investment manager sub-sample and plan sponsor sub-sample, given that the roles played by these two groups of institutional investors in spin-offs may differ somewhat. To conserve space, the results on the subsample analysis are omitted in some tables, and are available upon request. Whenever there is some difference in the subsample analysis from the tabulated results based on the entire sample, we will discuss them as untabulated results.
According to H2, the institutional trading imbalance in the new parent-subsidiary pair will be greater as the difference in information asymmetry between the paired firms becomes greater. We test this hypothesis by examining the relationship between institutional trading imbalance and the difference in the extent of information asymmetry between the new parent and subsidiary pair. The rationale underlying the above hypothesis is that the incremental value of private information by institutions (and hence the incentive to produce information) regarding a division will be higher if the division is characterized by greater information asymmetry. Consistent with H2, the sign of the coefficients on the three information asymmetry variables consistently suggest that our sample institutions trade more in the equity of the post-spin-off firm characterized by higher information asymmetry. These results confirm that institutions have a greater informational advantage in trading in post-spin-off firms facing a greater extent of information asymmetry between firm insiders and uninformed outside (retail) investors.
For the risk measure, the coefficient on DifBeta is positive and statistically significant at the 1% level across regression specifications for the whole sample and for the investment manager sub-sample, and between the 5% to 10% significance level depending on specifications for the plan sponsor sub-sample. The coefficient on DifIdiosynRisk is negative and statistically significant at the 5% or 10% level in different specifications for the whole sample and for the investment manager sub-sample, but is not statistically different from zero for the plan sponsor sub-sample. Overall, the results suggest that sample institutions purchase more of the equity in the post-spin-off division with higher beta risk and lower idiosyncratic risk. These results also suggest that institutions prefer to allocate their investment across risk profiles which are different from those chosen by the pre-spinoff parent firm.
The evidence on "pure play" induced institutional trading preferences is weak. Neither the coefficient on the difference in sales growth or on the difference in market-to-book ratio is statistically significant. As for differences in profitability, the coefficient on the difference in return-on-assets is positive and statistically significant at the 5% or 10% level in different specifications for the whole sample and for the investment manager sub-sample, but is not statistically different from zero for the plan sponsor subsample. This indicates that sample institutions, particularly investment managers, buy more of the post-spin-off firm's shares with higher profitability. As for cash dividend characteristics and S&P index membership, institutions do not appear to have systematic trading preferences based on these two variables.
Overall, our results indicate that there is a significant imbalance in institutional trading between the new parent and subsidiary pair immediately following a spin-off. This imbalance can be at least partially explained by differences in information asymmetry, controlling for other factors such as preferences in systematic risk, idiosyncratic risk, and profitability between the new parent and subsidiary firm pairs.
Predictive power of institutional trading around corporate spin-offs
In this section, we further examine whether institutional investors possess private information about corporate spin-offs and trade accordingly, by studying the predictive power of institutional trading. We first examine the predictive power of institutional trading on the spin-off announcement effect (H3). We run different specifications of the following multivariate regression (spinoff i and institution j):
where the dependent variable AnnCAR i is the announcement period (covering day −1 to +1) cumulative abnormal return of the ith parent, in percentage units. The key independent variable of interest is Pre-Ann Netbuy i,j , which is the total net buy of institution j on the ith spin-off parent during the two-month trading period ending (but not including) the day before the announcement (we exclude the day before the announcement since it is included in the announcement period which covers days −1 to +1). 21 According to H3, the coefficient β 1 is expected to be positive and significant, i.e., the greater the institutional net buy in the shares of a spin-off parent firm during the pre-announcement period, the higher the announcement abnormal returns. UnbalSplit is a dummy variable that equals one if the larger post-spin-off firm is more than twice the size of the smaller post-spin-off firm in terms of market capitalization (to capture whether the spin-off is "unbalanced"), and zero otherwise. The information production hypothesis predicts that institutional investors will have greater information advantage regarding unbalanced spin-offs (i.e., they engage in more information production about such spin-offs). To test this prediction, we include the Pre-Ann Netbuy interacted with UnbalSplit in some specifications. In other specifications, we also include Pre-Ann Netbuy interacted with the institutional size variable (Pre-Ann Netbuy*IntSize) to control for the institutional size effect on the magnitude of institutional net buy. Other firm characteristic variables, which have been shown to be related to spin-off announcement effects in the literature, are included as controls. All of the regression specifications include year dummies and are clustered on spin-offs.
We report the regression results in Table 5 based on the whole sample, and on the investment manager and plan sponsor subsamples separately.
Regressions (1) and (5) in Table 5 show that institutional pre-announcement net buy is positively related to the announcement effect; the coefficient on the Pre-Ann Netbuy is statistically significant at the 1% level for the whole sample (regression 1) and for the investment manager sub-sample (regression 5). For the plan sponsor sub-sample (regression 9), the coefficient is negative, but not statistically significant. When we control for the institutional size effect, the coefficients on the Pre-Ann Netbuy remain qualitatively the same as without the control, as shown under regressions (2), (6), and (10) in Table 5 . When we add the variable Pre-Ann Netbuy * Unbalsplit in the specifications, the coefficient on Pre-Ann Netbuy * Unbalsplit is statistically significant for the whole sample, and for the investment manager sub-sample, while the coefficient on Pre-Ann Netbuy alone is no longer statistically significant. This indicates that most of the predictive power of institutional trading on the spin-off announcement effect comes from unbalanced spin-offs, originated primarily by the investment managers. Overall, our findings presented in Table 5 suggest that trading by institutional investors has predictive power for the announcement effect of the spin-off, consistent with H3. This implies that institutional investors may learn about the impending restructuring announcement by the firm prior to the public announcement. Moreover, they can produce private information regarding the potential effect of the restructuring plan on equity value (as reflected in the announcement return) and trade accordingly to profit from the potential short-run appreciation in the firm's share price due to the spin-off announcement.
To test the predictive power of institutional trading on the long-run stock return performance of the subsidiary and the new parent (H4 and H5), we use the following regression framework (subsidiary i and institution j): Table 4 Institutional trading imbalance of post-spin-off new parents versus subsidiaries: multivariate results. This table presents the OLS regression analysis of the institutional trading imbalance of the post-spin-off new parents and subsidiaries. The unit of observation is the spin-off/institution pair. The dependent variable is the difference in the net buy as a percentage of the post-spin firms' (new parent and subsidiary) total shares outstanding over the first three months immediately following the spin-off, i.e. Netbuy in New Parent-Netbuy in Subsidiary, winsorized at 1 and 99 percentile. DifROA is the difference in industry adjusted return-on-assets between the new parents and subsidiaries. DifMKBK is the difference in industry adjusted market-to-book ratio at the time of spin-off distribution between the new parents and subsidiaries. DifIndGrowth is the difference in the industry median sales growth rates between the new parents and subsidiaries. DifNumest, DifForerr, and DifStdev are the differences in the number of analysts following, in the analyst forecast error, and in the analyst forecast standard deviation, between the new parents and subsidiaries. DifBeta and DifIdiosynRisk are the differences in beta risk and idiosyncratic risk (measured as the standard deviation of the return residuals) between the new parents and subsidiaries. DifDiv is the difference in regular cash dividend payout or not (a dummy variable that is equal to 1 if the equity pays regular cash dividends, and 0 otherwise) between the new parents and subsidiaries. DifSP500 is the difference in S&P 500 membership (equal to 1 if the equity belongs to the S&P 500 index, and 0 otherwise) between the new parents and subsidiaries. InstSize is the size of institution estimated from annual trading principal. PosImb and NegImb are dummy variables, equal to 1 if the trading imbalance (dependent variable) is positive or negative, respectively, and 0 otherwise. P-values are in parentheses. The p-values are based on White's robust standard errors, and cluster on spin-offs. Statistical significance is indicated by *** for 1% level, ** for 5% level, and * for 10% level. Table 5 Institutional pre-announcement trading and the announcement effect of spin-offs. This table presents the OLS regression analysis of the relationship between institutional pre-announcement trading and the announcement effect of spin-offs. The unit of observation is parent/institution pair. The dependent variable is the announcement period (announcement day [−1,1]) abnormal return benchmarked by Fama-French 5 × 5 size and book-to-market portfolios, in percentage unit. Pre-Ann Netbuy is the institution's net purchase in shares (buy-sell) as a percentage of the total shares outstanding of the parent firms in the period starting two months before the spin-off announcement and ending two trading days before the spin-off announcement date, in percentage unit. Pre-Ann Netbuy * UnbalSplit equals Pre-Ann Netbuy if the split of the firm is unbalanced (i.e., UnbalSplit equals 1), which is defined as the market capitalization of the larger post-spin-off entity accounting for at least 67% of the total market capitalization of the pre-spin-off combined firm, and 0 otherwise. Pre-Ann Netbuy * IntSize equals Pre-Ann Netbuy times IntSize, where IntSize is the estimated size of the institution, measured in $Billion unit. Annsize is the size of the parent firm at the spin-off announcement, measured as the natural logarithm of the market capitalization (in $Million unit). AnnMKBK is the industry adjusted market-to-book ratio of the parent firm at the spin-off announcement, adjusted by subtracting the industry median market-to-book ratio. AnnROA is the industry adjusted return-on-assets of the parent firm measured at the end of the fiscal year immediately before the spin-off announcement, adjusted by subtracting the industry median return-on-assets, in percentage unit. |DifIndGrowth| is the difference in the industry median sales growth rates at the spin-off announcement between the two industries where the new parent and subsidiary belong to, in absolute value. The industry median values are all measured at the 3-digit SIC level, including all the firms covered by the COMPUSTAT database. Hitek is a dummy variable and equals 1 if the parent firm is in the hi-tech industry, and 0 otherwise. The definition of hi-tech industry is the same as in Loughran and Ritter (2004) .
Regression (1)- (4) are based on all the sample institutions that traded the spin-off firms. Regression (5)- (8) and regression (9)- (12) are restricted to the sub-samples of investment managers and plan sponsors, respectively. Year fixed effect is included in all the regressions. The sample firms consist of 45 spin-off firms which were traded by sample institutions during the period from three months before the spin-off announcement to six months post spin-off completion, had announced and completed a spin-off between March 1999 and December 2004, and had valid information from COMPUSTAT and CRSP to be matched to a Fama-French benchmark portfolio. P-values are in parentheses. The p-values are based on White's robust standard errors, clustering on pre-spin-off combined firms. Statistical significance is indicated by *** for 1% level, ** for 5% level, and * for 10% level. where the independent variable is the subsidiary's abnormal stock return over the one-year, two-year, and three-year holding period, starting from the fourth month post-spin-off (these returns are measured for holding periods immediately after the trading periods when the institutional net buy is measured). These abnormal returns are measured as the subsidiary's raw buy-and-hold return minus the buy-and-hold return on the Fama-French 5 × 5 size and book-to-market matched portfolio during the same holding period. 22 Subsidiary firm characteristics such as size, market-to-book ratio, industry-level sales growth rate, and whether the subsidiary is in a high tech industry are also included as control variables. The pre-spin-off parent's profitability (PreSpin-off ROA) and whether the spin-off is a refocus attempt (SameInd2, a dummy variable that equals 1 if the subsidiary and new parent belong to the same 2-digit SIC industry, and 0 otherwise) also capture the underlying motivation of the spin-off to some extent and, hence, may indirectly relate to the post-spin-off performance of the two firms; therefore, we also include them as control variables. We examine the predictive power of institutional net buy during three non-overlapping trading periods around the spin-off-for the two months prior to spin-off announcement (Pre-Ann Netbuy), the period starting from the day before announcement to the day before spin-off distribution (Post-Ann Netbuy), and the three months following the spin-off distribution (Post-Spin Netbuy). 23 To test H5, which states that the smaller the subsidiary (or new parent) as a fraction of the combined firm, the greater the predictive power of institutional trading for its long-term stock return, we interact those institutional trading variables with the SmallSub dummy. The SmallSub variable equals 1 if the subsidiary's market capitalization is less than 25% of the combined firm's total market capitalization and 0 otherwise. The 25% cut-off point roughly corresponds to the median of a subsidiary firm's size in our sample as a fraction of the combined firm's size. We use similar regression specifications for the parents' long-term stock return analysis (with all Sub-variables being substituted by Prt-variables in Eq. (6)). However, we use a 0.5 cut-off point for the small new parent dummy (SmallPrt), instead of 0.25.
All institutions
24 Table 6 presents our multivariate analysis results on the predictive power of institutional trading on subsidiaries' long-term stock return performance. For the institutional net buy variables during the three different trading periods discussed earlier, only the coefficient on the post-spin-off net buy (Post-Spin Netbuy) is positive and statistically significant. When we interact those institutional net buy variables with the SmallSub dummy, the coefficient on Post-Spin Netbuy * SmallSub is positive and statistically significant at the 5%-10% level across specifications, while the coefficient on the Post-Spin Netbuy alone is no longer significant. This means that the predictive power of institutional trading in the three months post-spin-off is mostly confined to the group of relatively smaller subsidiaries. Overall, the above results are consistent with H4 and H5. That is, institutional trading in the equity of the subsidiary firm immediately post-spin-off has predictive power for the long-run stock return performance of the subsidiary (H4). Moreover, this predictive power is greater when the subsidiary constitutes only a small fraction of the pre-spin-off conglomerate firm, in which case there will be a greater increase in information production by institutional investors induced by the spin-off (H5). Among the control variables we use for explaining the subsidiary's long-term stock return performance, the refocusing dummy (Sameind2), and the combined firm's return-on-assets (Pre-spin-off ROA) are both positively related to the subsidiary's long-term stock return performance. Table 7 presents our multivariable analysis on the predictive power of institutional trading on the parent firm's long-term stock return performance. For parents (recall that the new parent trades under the same equity as the parent), the predictive power of institutional trading on long-term stock return performance is weaker than that for subsidiaries. Further, the predictive power of institutional trading is only confined to spin-offs with smaller new parents i.e., when the market capitalization of the new parent is less than 50% of the parent firm. Thus, institutional trading in parents after the spin-off announcement but before the spin-off completion (PostAnn Netbuy * SmallPrt) is positively related to the small new parents' abnormal long-term stock return (see column 4). Institutional trading in new parents after spin-off completion (Post-Spin Netbuy * SmallPrt) also has predictive power for the small new parents' subsequent abnormal long-term stock return (see column 6). While institutional trading in parents before the announcement (Pre-Ann Netbuy * SmallPrt) is positively related to the small new parent's long-term stock return performance, when combined with the institutional trading during both the post-announcement and the post-spin-off periods, the coefficient on the Pre-Ann Netbuy * SmallPrt is no longer significant for the one-year, two-year, and three-year new parents' post-spin-off abnormal long-term stock returns. This is caused by the collinearity between the Pre-Ann Netbuy and Post-Spin Netbuy within the small parents' subsample. 25 When we separately examine the investment manager and plan sponsor sub-samples, the predictive power of institutional trading for small new parents comes mostly from the investment manager sub-sample. The above results suggest that for spin-off firms that divest more than half of their equity value, there is significant information production from institutional investors regarding the future performance of the remaining business (the new parent). Further, institutional investors begin trading in the combined firm's equity using their acquired knowledge as soon as they produce the information. Finally, investment managers seem to have more private information regarding the further performance of post-spin-off firms than plan sponsors. 22 In an earlier version, we also estimated the abnormal return using a market model. Our regression results using the abnormal returns estimated by the market model are quite similar. 23 The three periods respectively correspond to the time that institutional investors learn about the possible spin-off (but not with certainty), the period that the spinoff is announced and detailed information about the divestiture is discussed by the firm (though the divisions are still traded under the same share of stock), and the period that institutions can start to trade in the individual firms' shares separately. 24 We have to relax the definition of the new parent being small because in most cases in a spin-off, the new parents are larger than the subsidiaries. If we use the same cut-off point, of the 66 spin-offs in our sample (56 traded by sample institutions), only 5 new parents (4 traded by sample institutions) belong to the group with less than 25% of the size of their combined firms' market capitalization, which is too small a group for our empirical analysis. 25 The pair-wise correlation between Pre-Ann Netbuy and Post-Spin Netbuy within the small parents sub-sample is 62.3% and statistically significant at 1%. The correlations between other institutional trading variables measured during the different trading periods are in general below 40%.
Overall, our results on the predictive power of institutional trading in spin-offs suggest that institutions possess significant private information regarding the short-run and long-run stock returns of firms undergoing spin-offs. Moreover, they exploit this information advantage by trading on their private information before that information is publicly realized. Our results show that, as postulated by the information production hypothesis, the increase in information production due to a spin-off is greatest when one of the two firms involved in the spin-off (new parent or subsidiary) is significantly smaller than the other. 6.3. Predictive power of post-spin-off institutional trading for the operating performance of the subsidiary In Section 6.2, we showed that institutional trading has predictive power for the short-term and long-term stock returns in corporate spin-offs. The predictive power of institutional trading is especially strong for the post-spin-off long-term stock Table 6 Institutional trading and subsidiaries' subsequent long-term abnormal stock returns. This table presents the OLS regression analysis of the relationship between institutional trading and the subsidiaries' subsequent long-term abnormal stock returns. The unit of observation is subsidiary/institution pair. The dependent variable is the subsidiaries' long-term size and book-to-market benchmarked abnormal stock returns subsequent to the first three months post-spin-off distribution, in percentage unit. Netbuy is the institution's net purchase in shares (buy-sell) as a percentage of the total shares outstanding, in percentage unit. Pre-Ann Netbuy, Post-Ann Netbuy and Post-Spin Netbuy, respectively, denote the net buy during the two months before the spin-off announcement and ending two trading days before the announcement, during the one day before the spin-off announcement to the one day prior to the spin-off distribution, and during the first three months following the spin-off distribution. Netbuy * SmallSub equals the corresponding trading period Netbuy if the subsidiary is less than 25% of the total market capitalization of the pre-spin-off parent firm, and 0 otherwise. PostSpin Netbuy * IntSize equals PostSpin Netbuy times IntSize, where IntSize is the estimated size of the institution, measured in $Billion unit. Subsize is the size of subsidiary, measured as the natural logarithm of the market capitalization (in $Million unit). SubMKBK is the industry adjusted market-tobook ratio of the subsidiary, measured at the first fiscal year-end post-spin-off, adjusted by subtracting the industry median market-to-book ratio. Sameind2 equals 1 if the subsidiary belongs to the same 2-digit SIC industry as the new parent, and 0 otherwise. Pre-spin-off ROA is the industry adjusted return-on-assets of the pre-spin-off parent firm measured at the end of the fiscal year immediately before the spin-off, adjusted by subtracting the industry median return-on-assets, in percentage unit. SubIndGrowth is the subsidiary's industry median growth rate of sales. The industry median values are all measured at the 3-digit SIC level, including all firms covered by the COMPUSTAT database. Sub_tech is a dummy variable and equals 1 if the subsidiary is in the hi-tech industry, and 0 otherwise. The definition of hi-tech industry is the same as in Loughran and Ritter (2004) . Prt Post-Spin Netbuy is the institution's net purchase in shares (buy-sell) as a percentage of the total shares outstanding of the corresponding new parent in the first three months post spin-off distribution, in percentage unit. Year fixed effect is included in all the regressions. The sample consisted of 41 spin-off subsidiaries which were traded by sample institutions during the first three months post-spin-off, in the period between January, 1999 and December, 2004 , and which have data available on CRSP and COMPUSTAT immediately post-spin-off. P-values are in parentheses. The p-values are based on White's robust standard errors, clustering on spin-off firms. Statistical significance is indicated by *** for 1% level, ** for 5% level, and * for 10% level. performance of subsidiaries, in particular, where the subsidiary is relatively small in size compared to the parent. In this section, we further examine whether trading by institutional investors also predicts the operating performance of subsidiaries following the spin-off.
In accordance with Desai and Jain (1999) and Daley et al. (1997) , we use the ratio of operating cash flows to total assets as the measure of operating performance (ROA). For each subsidiary, we examine the raw operating performance, as well as the industry-adjusted operating performance for the three years following spin-off completion. The industry adjusted ROA is defined as the difference between the firm's ROA and the median ROA of COMPUSTAT firms in the same three-digit SIC code industry in the same year. We compare the operating performance of subsidiaries that experienced an aggregated net buying from our sample institutional investors in the first three months immediately following spin-off completion to the operating performance of subsidiaries that experienced an aggregated net selling from our sample institutional investors. Similarly, as in Section 6.2, we Table 7 Institutional trading and parent long-term abnormal stock returns. This table presents the OLS regression analysis of the relationship between institutional trading and the spin-off parents' abnormal stock returns (Note: the parent and new parent is traded under the same stock). The unit of observation is parent/institution pair. The dependent variable is the parent's long-term size and book-to-market benchmarked abnormal stock returns subsequent to the first three months post-spin-off distribution, in percentage unit. Netbuy is the institution's net purchase in shares (buy-sell) as a percentage of the total shares outstanding, in percentage unit. Pre-Ann Netbuy, Post-Ann Netbuy and Post-Spin Netbuy, respectively, denote the net buy during the two months before the spin-off announcement and ending two trading days before the announcement, during the one day before the spin-off announcement to the one day prior to the spin-off distribution, and during the first three months following the spin-off distribution. Netbuy * SmallPrt equals the corresponding trading period Netbuy if the new parent is less than 50% of the total market capitalization of the pre-spin-off combined firm, and 0 otherwise. Post-Spin Netbuy * IntSize equals Post-Spin Netbuy times IntSize, where IntSize is the estimated size of the institution, measured in $Billion unit. Prtsize is the size of new parent, measured as the natural logarithm of the market capitalization (in $Million unit). PrtMKBK is the industry adjusted market-to-book ratio of the new parent, measured at the first fiscal year-end post-spin-off, adjusted by subtracting the industry median market-to-book ratio. Sameind2 equals 1 if the subsidiary belongs to the same 2-digit SIC industry as the new parent firm, and 0 otherwise. Pre-spin-off ROA is the industry adjusted return-on-assets of the pre-spin-off combined firm measured at the end of the fiscal year immediately before the spin-off, adjusted by subtracting the industry median return-on-asset, in percentage unit. PrtIndGrowth is the new parent's industry median growth rate of sales. The industry median values are all measured at the 3-digit SIC level, including all firms covered by the COMPUSTAT database. Prt_tech is a dummy variable and equals 1 if the new parent is in the hi-tech industry, and 0 otherwise. The definition of hi-tech industry is the same as in Loughran and Ritter (2004) . Sub Post-Spin Netbuy is the institution's net purchase in shares (buy-sell) as a percentage of the total shares outstanding of the corresponding subsidiary in the first three months post-spin-off distribution, in percentage unit. Year fixed effect is included in all the regressions. The sample firms consisted of 41 spin-off parents (and the corresponding new parent post-spin-off) which were traded by sample institutions during the first three months post-spin-off, in the period between January, 1999 and December, 2004, and  further make this comparison with the sub-sample of subsidiaries that are less than 25% in size of pre-spin-off parent firms. Figs. 3 and 4 show a similar pattern as in Fig. 2 where we examine the post-spin-off long-term stock return performance and institutional trading. For the three years following spin-off, the subsidiaries that experience aggregate net buying from institutional investors during the immediate three months following spin-off completion on average have better operating performance, raw or industry adjusted, than those that experienced aggregate net selling by institutions. Within the small subsidiary sub-sample, the difference in operating performance between the two groups is even more dramatic. Table 8 reports the average ROA and industry adjusted ROA for the groups of subsidiaries as shown in Figs. 3 and 4. For each ROA measure and each group, we also report the test statistic for the mean of operating performance being different from zero. We can see from Table 8 that, for the subsidiaries that experienced aggregate net buying from institutional investors during the immediate three months following spin-off completion, their operating performance in the three years post-spin-off is significantly higher than zero, even after adjusting for the median level of industry operating performance. While the industry adjusted operating performance for the subsidiaries that experienced net selling by institutions not only is lower than the previous group, but also is not statistically significantly different from zero. The above results on institutional trading and subsidiaries' post-spin-off operating performance suggest that at least some of the institutional investors' information advantage is derived from their ability to predict potential superior operating performance in post-spin-off firms.
Profitability of post-spin-off institutional trading and the pattern of institutional share allocation sales
The results presented in Sections 6.2 and 6.3 suggest that institutional investors have considerable private information about firms undergoing spin-offs. In particular, institutional investors' trading in the equity of the subsidiary after the spin-off has predictive power in the subsidiary firm's subsequent long-run stock return performance and operating performance. In this section, we further examine whether institutional investors are able to realize superior profits by trading in the equity of the subsidiaries using their private information. As discussed in Section 5, since the nature and information structure reflected in institutional secondary market trading and spin-off share allocation sales are quite different, we analyze the profitability of these two types of trades separately.
Profitability of post-spin-off institutional trading in subsidiary shares
Post-spin-off institutional secondary market buying and selling captures the voluntary trading action of sample institutions, and captures the institutional investors' private information more systematically than spin-off share allocation sales. Table 9 presents post-spin-off institutional secondary market trading profitability in each quarter during the one year following a spin-off distribution. The raw institutional trading return (TrdRet) reported in Table 9 is defined as the total raw profit earned by institutions during the reported trading quarter divided by the total raw principal invested, using actual transaction prices net of commissions, with the net position marked to market at the beginning and end of each post-spin-off quarter. The quarterly buy-and-hold returns of these subsidiaries are also reported as a benchmark for comparison. Benchmark-adjusted returns are calculated by discounting all cash flows to their dollar equivalent on the first day post-spin-off (the effective distribution date) using the size and book-to-market matched Fama-French benchmark portfolio return during the corresponding trading period. All return measures reported in Table 9 are annualized. Table 8 Institutional trading and subsidiaries' operating performance post-spin-off. This table reports subsidiary operating performances during the three year post-spin-off for the sample of subsidiaries that experienced net buying and net selling from our sample institutions, respectively. The institutional trading is the total net buying (buys minus sells) by institutions during the first three months immediately after spin-off completion. A positive net buying from institutions is categorized as net buy, and a negative net buying from institutions is categorized as net sell. The operating performance (ROA) is the ratio of operating cash flows to total assets. The industry adjusted ROA is the difference between the firm's ROA and the median ROA of COMPUSTAT firms in the same 3-digit SIC code industry in the same year. Panel A is based on all sample subsidiaries that are covered in COMPUSTAT and either have a net buying or net selling from sample institutions. Panel B further restricts that the subsidiary is relatively small to the pre-spin-off parent firm, i.e., the size of the subsidiary is less than 25% of the size of the pre-spin-off parent firm. P-value for the t-test that the sample mean is equal to zero is reported in parentheses. Statistical significance is indicated by *** for 1% level, ** for 5% level, and * for 10% level. First, post-spin-off institutional secondary market trading in the equity of subsidiaries out-performs a naïve buy-and-hold strategy in the first quarter post-spin-off. Both in raw and market-adjusted return terms, the difference between institutional trading returns and the subsidiary buy-and-hold returns in the first quarter post-spin-off is positive and statistically significant at the 5% level as reported in Table 9 . This is also true for the investment manager and plan sponsor sub-samples. The magnitude of the institutional trading return in the first quarter by itself is also economically significant (around 45% in annualized terms, raw or benchmarkadjusted, which translates to roughly 11% appreciation in the money invested in the first quarter). This suggests that institutional investors can profit substantially from trading in the equity of the subsidiary immediately post-spin-off using their private information. Further, institutional investors' secondary market trading profit in subsidiaries declines over time. While sample institutional investors still realize positive returns in their secondary market trading in subsidiaries during the second and third quarter post-spin-off, they do not statistically out-perform a naïve buy-and-hold strategy during these periods. The above return patterns suggest that institutional investors' private information regarding spun-off subsidiaries is gradually incorporated into these firms' share price, and their informational advantage while trading in the equity of these subsidiaries declines over time.
Pattern and profitability of institutional subsidiary share allocation sales
We begin with documenting the pattern of institutional share allocation sales over time, and briefly discuss the profitability of these institutional share allocation sales. On eight occasions in our sample, the share allocation sales were originated from block owners (institutions that obtained more than 5% ownership in the shares of the subsidiaries through the spin-off). Since equity sales from block-owners are more likely to be motivated by control issues rather than private information regarding share value, we report the pattern and profitability of share allocation sales both for the whole sample and for the sample excluding block owners. We will focus our discussion below on the share allocation sales results based on the analysis excluding block owners. Table 10 displays the pattern of institutional subsidiary share allocation sales over the one year period following spin-off completion. We report the percentage of the first year share allocation sales in each of the four quarters following a spin-off, both on an equal-weighted basis (where each institution/subsidiary pair is weighted equally), and on a value-weighted basis (where the weight is the dollar value of the allocated shares, valued at the market close on the effective distribution date of each spin-off). On an equal-weighted basis, of the total allocation sales of subsidiary shares by institutional investors in the first year post-spin-off, over 70% occurs within the first quarter after the spin-off. The sales pattern on the value-weighted basis for the non-block-owner sample is similar to that on an equal-weighted basis. 26 26 Since on an equal-weighted basis, a block-owner in a subsidiary gets the same weight as a small shareholder, the allocation sales result on the equal-weighted basis is almost the same with or without the presence of the eight block-owner cases. Hence, we only report the allocation sales pattern on an equal-weighted basis for the whole sample in Table 10 . Table 9 Profitability of post-spin-off institutional trading in the subsidiaries. This table presents the univariate results of the profitability of institutional secondary market trading in the subsidiaries over the one-year period (split by four quarters) post-spin-off. The unit of observation is the subsidiary/institution pair. The sample includes 57 subsidiaries which were distributed during the period from January, 1999 to December, 2003, were present in COMPUSTAT and CRSP immediately following spin-off distribution, and have valid information to be matched to a Fama-French 5 × 5 benchmark portfolio. Institutional trading profitability (return) is reported based on the post-spin-off secondary market trading, excluding allocation sales. All return measures for the post-spin-off quarters are annualized, and reported in means. For annualized raw return measures, TrdRet is the total raw profit earned by institutions using actual transaction prices net of commissions, with the net position marked to market at the beginning and end of the post-spin-off quarters divided by the total raw principal invested for the post-spin-off trading times the investment duration. B&HRet is the buy and hold raw returns of all the 57 spin-off subsidiaries in the post-spin-off quarters, value-weighted by market capitalization. Difference is the difference in means between the institutional trading return (TrdRet) and the buy & hold return (B&HRet) of subsidiaries. The p-value for testing whether the difference in means is different from zero is in parentheses. All return measures in the Annualized Benchmark-Adjusted Return section (right four columns) are adjusted by discounting the raw cash flows used in the raw return measures back to the spin-off distribution day using the size and book-to-market matched Fama-French benchmark portfolio returns during the corresponding trading period. Statistical significance is indicated by *** for 1% level, ** for 5% level, and * for 10% level.
Post-spinoff
Annualized raw return Annualized benchmark-adjusted return We track the trading profitability of these institutional share allocation sales during the first year post-spin-off using the subsidiary's first trading day closing price as the investment cost. In untabulated results, of the allocation sales from non-blockowners, the shares sold early are not profitable, while the sales in the last quarter bring fairly high positive returns, especially for the investment manager subsample. Overall, our share allocation sales results suggest that institutional investors sell off subsidiary shares allocated to them in a spin-off soon after the distribution when they do not have favorable private information about the subsidiary's shares. On the other hand, they hold shares of subsidiary firms in which they have favorable private information for a longer investment horizon, making a significant profit from these shares.
Conclusion
Using a large sample of proprietary transaction-level institutional trading data, we empirically analyze, for the first time in the literature, the role of institutional investors as producers of information about firms undergoing corporate spin-offs. We find a significant imbalance in post-spin-off institutional trading between new parent firms and their subsidiaries, and identify the determinants leading to this imbalance in institutional trading in these post-spin-off firm pairs. Our findings suggest that spin-offs increase institutional investors' trading welfare by relaxing a trading constraint that existed prior to the spin-off. We also find that institutional trading around spin-offs has significant predictive power for the announcement effect of a spin-off, and for post-spin-off long-term stock returns. Moreover, institutional investors are able to realize abnormal profits by trading in the equity of the subsidiary in the first quarter after spin-off completion. The last two sets of findings suggest that institutional investors engage in information production about firms undergoing corporate spin-offs and possess private information about these firms. This information advantage is shown to be greatest immediately after spin-off completion, with the private information of institutional investors gradually getting incorporated into the post-spin-off firms' equity prices over time. Overall, our results are consistent with spin-offs enhancing the extent of information production by institutional investors about various divisions of pre-spin-off firms, and a significant proportion of the value gains from spin-offs accruing to institutional investors as a reward for this enhanced information production.
It should be noted that the focus of this study is primarily on the information production role of institutions around corporate spin-offs. Aside from the information production role explored in this paper, institutions may carry out other functions as well, such as the monitoring and/or activist role as discussed in Starks (1998, 2003) . However, we do not study this monitoring role of institutions in this paper, given that our data consists mostly of institutions that are unlikely to play such a role (so that our data is not suitable to analyze this role). We leave it to future researchers to study the monitoring role of institutions in corporate spin-offs.
Appendix A. Algorithm for identifying spin-off share allocation sales For each subsidiary/institution pair, we implement the following algorithm recursively every day starting from the subsidiary stock's first trading day (t = 1) to trading day 252 (t = 252). It is important to note that the algorithm needs to be implemented recursively because the inferences are "path dependent." For example, if an institution sells 100 shares of a subsidiary on the first day and then buys 500 shares of the same subsidiary on the second day, the 100 shares sold on the first day is classified as share Table 10 Patterns of institutional share allocation sales of subsidiaries. This table presents results on institutional share allocation sales of the subsidiaries. Sales of subsidiary share allocations are tracked for each institution/subsidiary pair for one year (252 trading days) following the spin-off distribution. QtrSale is the percentage sale of the firstyear allocation sales in the corresponding quarters post-spin-off. TotSale is the cumulative sale of the allocations from the day of spin-off distribution until the end of the quarters post-spin-off. Both equal weighted (EW) and dollar value weighted (VW) means of the allocation sales are reported in the table. The VW exclu. 5% Blockowner column reports the dollar value weighted allocation sales of institution/subsidiary pairs excluding block-owners whose first-year cumulative share allocation sales exceed 5% of the subsidiary's total shares outstanding. Panel A reports the results for the full sample of the institution/subsidiary pairs. Panel B and Panel C report the results for the sub-samples of investment managers and plan sponsors, respectively. allocation sales. However, if the order of these two trades is revered (i.e., the institution buys 500 shares on the first day and then sells 100 shares on the second day), the 100 shares sold is not classified as allocation sales (in this case, both trades are classified as post-spin-off trading). For each subsidiary/institution pair, we calculate the number of shares bought on day t, N B ðtÞ ¼ ∑ Bt j¼1 N B ðjÞ where B t is the number of buy trades in the subsidiary for the institution on day t, and N B (j) is the number of shares bought in the jth trade. Similarly, the number of shares sold on day t is N S ðtÞ ¼ ∑ Unfortunately, we cannot calculate the total subsidiary position, because we do not have direct share allocation data from the spin-offs. We can, however, calculate the cumulative institutional position in the subsidiary from post-spin-off trading: The subsidiary share allocation shares sold on day t is: The above algorithm implies that shares purchased in the secondary market are used to offset shares sold first, and are not considered subsidiary share allocation sales. In other words, only those shares sold over and above what the institution bought in the secondary market are counted as share allocation sales. This is consistent with the rules used by the Depository Trust Company's (DTC) IPO Tracking System (Aggarwal, 2003) . By identifying subsidiary share allocation sales, we effectively separate institutional trading in the shares of subsidiaries into two categories: share allocation sales and post-spin-off trading. We then proceed to analyze them separately.
